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Improvements relating to Filters 



•We, Stone -Filter Company, Incorpor- 
• ATEDj of 900 Franklin Street, N. E. Washing- 
ton, District of (Columbia, United States of 
America, a corporation of the State of Mary- 

5 land, United "States of America, do hereby de- 
clare the invention, for which we pray that 
a patent may be granted to us, and the method 
by which it is to be performed, to be particu- 
larly described in and by the following state- 

10 ment: — 

This invention relates to a filter provided 
with an end cap of thermoplastic resinous mat- 
erial, dissimilar from the filter medium, which 
is autogenously bonded to the medium. 

15 In the following specification the term tc au- 
togenously bonded " is used to mean a bonding 
technique in which no bonding agent requires 
to be added or introduced between the parts 
which are joined together, the bond being 

20 achieved solely by virtue of the materials of 
which the parts themselves are made. 

The composition and the manner of attach- 
ment of end caps to filters has presented nu- 
merous and troublesome problems over a per- 

25 * iod of many years. Metal end caps composed 
of common metals and alloys are susceptible 
to corrosion in contact with many materials 
encountered in filtration operations, and have 
been responsible for the introduction of un- 

30 desirable foreign matter into the filtered mat- 
erial. Whereas metals not subject to such cor- 
rosion could be substituted on a theoretical ba- 
sis, their cost is prohibitive. 'Moreover, the use 
of metal end caps as well as the use of end 

35 caps of other materials has usually required 
the interposition of an adhesive layer between 
the end caps and the medium, introducing the 
cost of an additional material, adding expense 
to assembly and always leaving substantial 

40 doubt as to whether or not a complete seal 
has been achieved between the end cap and 
the medium. 

According to the invention there is provided 
a filter comprising a tubular porous shape 
[Price 4s. 6d.] 



comprising one or more layers of filter medium 45 
having an end and a cap of thermoplastic 
resinous material dissimilar from said medium 
autogenously bonded to said end by a friction 
weld between said end and said cap. 

A preferred manner of effecting such auto- 50 
genous bonds by the use of friction or spin 
welding, has been discussed at some length in 
" Application Design/' Copyright 1961, by E. 
I. Du Pont de Nemours & Co, (Inc.), Wilm- 
ington, Delaware, pages 45 to 55. Whereas this 55 
publication has discussed the spin welding 
technique for bonding similar materials, the 
present invention is more concerned with the 
bonding of dissimilar materials, only one of 
which is composed of a thermoplastic resinous 60 
material. The technique is also described in 
the American Welding Society's "Welding 
Handbook " 4th edition (I960) Volume 3, at 
pages 48.14 to 48.1*. (As a matter of fact, the 
present invention has made it possible for the 65 
first time to effect a dependable bond between 
a filter medium and a thermoplastic resinous 
end cap. 

The bonding achieved, by the technique of 
friction or spin welding already referred to, 70 
is effected solely by the frictional heat generat- 
ed during the spinning, the joint being made 
without the addition of any other material such 
as bonding agents, solvents, cements or weld- 
ing rods. The invention is eminently suited to 75 
filters wherein the medium comprises a layer 
of reinforced pleated paper, which reinforce- 
ment may assume the form of a thermosetting 
resin and/or attached textile threads or mesh 
of various types. The invention is also well 80 
suited to filters comprisng one or more layers 
of glass wool which may serve a coalescing 
function. The invention is also applicable to 
filters wherein the medium comprises a perfor- 
ate layer such as a woven mesh or an otherwise 85 
perforate material. The invention has been suc- 
cessfully employed in conjunction with filters 
having media comprising multiple cu'ssimilar 
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layers of material, such as reinforced pleated 
pa>er, glass wool, loosely woven glass fabncs 
and perforated metal. The invention is also 
well suited for use with filters provided with 

5 porous covers or wraps to which the end cap 
is also autogenously bonded. # 

Preferred embodiments of the invention in- 
volve the use of end caps which are annular 
so as to provided a port for communication 

10 witiitheiteriorofahoUowfilter -Suchtiher- 
moplastic resinous caps will be applied to both 
ends of a filter in many applications of the 
invention. The end caps may be unitary and 
be provided with inner and outer flanges oona- 

15 ed to the inner and outer axial walls respec- 
tively, of the medium, whether such medium 
be composed of a single material or a plurality 
of materials or layers. # . .„ 

Some embodiments of the invention will 

20 now be described by way of example with ref- 
erence to the accompanying drawings in 

W Figure 1 is an elevation of a filter embody- 
ing the present invention, partially broken 

25 away; . t « 

•Figure 2 is a section taken along line 2—- z 

° f Fi|^e 3*is a plan view of the filter shown 
in Figure 1; . « 

30 Figure 4 is a fragmentary section, on a sub- 
stantially enlarged scale, of a portion of the 
filter shown in Figure 1; 

Figure 5 is an elevation, partially broken 
away, of another type of filter embodymg the 

35 present invention; and t 

Figure € is a fragmentary section of tne 
filter depicted in Figure 5. u 

The filter depicted in Figures 1 to 4 includes 
an internal layer 10 composed of pleated paper 

40 reinforced with a thermosetting resm applied 
thereto by impregnation or coating and further 
reinforced with a loosely woven mesh textile 
material 12. This reinforced pleated paper as- 
sembly is arranged in the form of a hollow 

45 body having inner folds 14 and outer folds 
16 lying substantially in concentric cylmdrical 
fashion. Surrounding the pleated paper ele- 
ment and in contact with its outer folds, tbere 
is provided a screen 18 composed of glass fibre 

50 mesh, and wound about this screen are several 
•layers of felted glass fiber 20, which are m 
turn surrounded by a glass fiber mesh screen 
or outer wrap 22. As shown in Figure 1, the 
outer wrap 22 may be wound helically. 

55 As also shown in Figure 1, to these compos- 
ite layers of filter medium are applied the ther- 
moplastic resinous end caps 24 which are 
bonded to the ends of the various layers consti- 
tuting the filter so as to preclude all leakage, 

60 by the spin welding technique already men- 
tioned. Suitable thermoplastic resins include 
those of the following types: polyethylene, po- 
lypropylene, acetal, acrylic, fluorocarbon, nylon 
and polymethyl metbacrylate. In applying the 

65 spin wekling technique to the assembly of the 



end caps with the filter media, either the end 
caps can be held in fixed positions and the 
media rotated, or the media held in fixed posi- 
tions and the end caps rotated. In either case 
when the rotational speed has assumed that 70 
required for the materials undergoing assem- 
bly, the two bodies will be brought into contact 
for a length of time sufficient to produce the 
desired degree of plasticity of the resin, where- 
upon the rotation wHl be abruptly stopped 75 
while the bodies are pressed into mutual en- 
gagement. This technique produces an auto- 
genously bonded weld between the bodies 
without requiring the introduction of acme- 
sives, crimping, or other assembly ^operations. 80 

As clearly shown in Figure 4, the end cap 24 
includes a radial wall 26, an inner axial flange 
28 and an outer axial flange or skirt 30. The 
inner axial flange terminates m an enlarged 
portion 32 <*ntaining a groove 34 for the re- 85 
ception of a sealing member 86 such aa an 
O-ring. Such a sealing element is adapted to 
engage a nipple which will be inserted through 
the port 38 defined by the inner axial flange 
for communication with the interior of the hoi- 90 

low filter. t . . 

•By virtue of the spin welding technique, a 
bond 40 will be produced between the radial 
wall 26 of the cap and the end wall formed 
by the layers of medium, a bond 42 will be 95 
produced between the outer axial flange 30 and 
tie outer wrap 22, and a bond 44 will be pro- 
duced between the outer surface of the inner 
axial flange 28 and the inner folds 14 of the 
pleated paper element 10. As previously nidi- 100 
cated, these bonds will be produced by virtue 
of the heat developed causing the thermoplas- 
tic material to flow sufficiently to produce the 
desired bond with the dissirnilar materials to 
which the end caps are applied. 105 

Figures 5 and 6 depict another embodiment 
of the invention in conjunction with a filter 
element 46 produced by helically winding a 
strip of creped paper impregnated with a ther- 
mosetting phenolic resin to produce an edge 110 
filter of hollow cylindrical form. To the ends 
of the filter elment 46, end caps 48 of thermo- 
plastic resinous material dissimilar from the 
medium itself are applied to produce autogen- 
ous bonds between all mutually contacting 115 
surfaces. As shown in 'Figure 6, a portion of 
the radial wall 50 of the end cap 48 forms 
a bond 52 with the radial wall of the element 
4€, and the outer axial flange 54 forms a bond 
56 with a portion of the outer peripheral wall w 
of the element 46. . . 

The end caps 48 are provided with inner 
axial flanges 58 to define ports 60 to receive 
suitable tubes or nipples, (not shown) for com- 
munication with the interior of the hollow ele- 1^5 
ment 46. The inner axial flange 58 depicted 
in Figure 6 provides an integral, inclined, in- 
ternal lip 62 of sufficient resilience to engage 
■die outer wall of an inserted tube or nipple 
to define a seal. 
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It should be clear from the foregoing, and 
from die appended claims, that the present in- 
vention is applicable to a large variety of filter 
media involving a single layer of material such 

5 as the pleated paper of Figure 1 to 4 or the 
helically wound crepe paper of Figures 5 and 
6, or to composite constructions having multi- 
ple layers of materials, similar to one another 
or dissimilar from one another as in the case 

10 of Figure 1 to 4 where dissimilar layers are 
employed. 

WHAT WE CLAIM IS : — 

1. A filter comprising a tubular porous shape 
comprising one or more layers of filter medium 

15 having an end and a cap of thermoplastic 
resinous material dissimilar from said medium 
autogenously bonded to said end by a friction 
weld between said end and said cap. 

2. A filter according to claim 1 wherein said 
20 shape comprises one or more layers of pleated 

paper. 

3. A filter according to claim 1 or 2, wherein 
said shape comprises one or more layers of 
pleated paper reinforced with a thermosetting 

25 resin. 

4. A filter according to any of the preceding 
claims wherein said shape comprises a layer 
of glass wool. 

5. A filter according to any of the preceding 
30 claims wherein said shape comprises a perfor- 
ate layer. 

o" . A filter according to claim 1 wherein said 
shape comprises an annular 2 edge filter formed 
by helically winding a strip of creped paper 
35 reinforced with a thermosetting resin. 



7. A filter according to any of the preceding 
claims wherein a porous cover surrounds said 
layer or layers of medium and said cap is also 
autogenously bonded to said cover. 

8. A filter according to any of the preceding 40 
claims wherein said cap is annular to provide 

a port for communication with the interior of 
said hollow shape. 

9. A filter according to any of the preceding 
claims wherein said shape has an annular end 45 
face at each end, and a cap of thermoplastic 
resinous material dissimilar from said medium 

is autogenously bonded by a friction weld to 
each of said end faces. 

10. A filter according to any of the preced- 50 
ing claims wherein said cap is unitary. 

11. A filter according to any of the preced- 
ing claims wherein said cap has an inner axial 
fiange defining a port for communication with 

the interior of said hollow shape and an inter- 55 
nal sealing member is carried by said flange. 

12. A filter according to claim 11 wherein 
said inner axial fiange is autogenously bonded 
to said medium. 

13. A filter according to any of the preced- 60 
ing claims wherein said cap has an outer axial 
fiange autogenously bonded to said medium. 

14. A filter substantially as hereinbefore de- 
scribed with reference to the accompanying 
drawings. 65 

JENSEN '&. SON, 
Agents for the Applicants, 
77, Chancery Lane, 'London, W.C.2. 
Chartered 'Patent Agents. 
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